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DOCUMENT- IDENTIFIER: US 4698299 A 
TITLE: Lipid-dependent diagnostic assays 



Brief Summary Text (5) : 

A variety of diagnostic assays are known which include one or more phospholipids as 
assay reagents. For example, various blood coagulation tests, such as, complete and 
partial thromboplastin times, prothrombin times, and the like, employ brain and other 
tissue extracts which include lipids. Similarly, the VDRL (Venereal Disease Research 
Laboratory) test for syphilis is based on the use of an antigen solution which includes 
cardiolipin, cholesterol and lecithin . 

Brief Summary Text (6) : 

As with many assay systems, the foregoing assays suffer from the problem of false 
positives, i.e., for certain patients, the coagulation tests give results indicative of 
a coagulation problem, when, in fact, the patient's clotting mechanisms are normal, or, 
in the case of the VDRL test, the patient appears to have syphilis, when in fact he or 
she is syphilis free. 

Brief Summary Text (8) : 

It is presently believed that these "inhibitors" are in fact antibodies against 
phospholipids which are produced by the immune system of patients suffering from SLE . 
See P. Thiagarajan, et al . , supra. Similar anti -phospholipid antibodies have been found 
in the sera of patients suffering from other autoimmune diseases, such as, connective 
tissue diseases, Hashimoto's thyroiditis, rheumatoid arthritis, and the like. See P. F. 
Sparling, "Diagnosis and Treatment of Syphilis , " New England Journal of Medicine, Vol. 
284, pages 642-653 (1971) . Accordingly, patients with these diseases are also likely to 
give false positives when subjected to lipid-dependent diagnostic assays. 

Brief Summary Text (16) : 

It is an additional object of the invention to provide coagulation assays and syphilis 
assays which have been improved in the foregoing ways. 

Brief Summary Text (20) : 

In addition to the foregoing aspects, the invention also provides a diagnostic assay 
for lupus. In accordance with this aspect, first and second samples of a patient's 
plasma are subjected to a lipid-dependent assay, the second sample having been 
pre- incubated with one or more hex phase lipids, lipidic particles, or bilayer-f orming 
lysophospholipids . The presence of lupus, or, more particularly, the presence of a 
lupus anticoagulant in the patient's plasma, is indicated by the combination of a 
positive result for the assay performed on the first sample and a normal result for the 
assay performed on the second sample. Of course, because this combination can occur for 
other diseases which lead to the production of antiphospholipid antibodies (see 
discussion above) , in making a final determination of whether or not lupus is present, 
the results of the assay of the present invention are preferably used in combination 
with other information, e.g., the patient's presenting symptoms and the results of 
other assays. Among the lipid-dependent assays which can be used for this aspect of the 
invention are coagulation time assays - , e.g., a "partial thromoplastin time (PTT) assay, 
and cardiolipin -dependent syphilis tests, e.g., the VDRL test. 

Detailed Description Text (7) : 

The pre- incubation procedure of the present invention can be used with any 
lipid-dependent diagnostic assay which suffers from the problem of false positives in 
the presence of ant i -phospholipid antibodies. Among the assays to which the present 
invention is applicable are the following: prothrombin times, partial thromboplastin 
times, Russell viper venom times, Taipan snake venom times, and cardiolipin -dependent 
tests for syphilis, e.g., the VDRL test. 

Detailed Description Text (9) : 

Examples of lipid systems which include lipidic particles and thus are suitable for use 
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with the present invention include various mixtures of phospholipids which prefer a 
bilayer organization with phospholipids which prefer a hexagonal organization. Examples 
of such mistures include: DOPE:DOPC (2:1), and 

DQP C : cardiolipin : cholesterol :DPPC: alpha- tocophorol (3.0:4.0:1.9:1.0:0.1)). 
Detailed Description Text (10) : 

Examples of suitable hexagonal phase lipids which can be used with the present 
invention include cardiolipin, phosphatidic acid, and various 
phosphatidylethanolamines, including egg phosphatidylethanolamine (egg PE) , 
dioleoylphosphatidylethanolamine (DOPE) , bovine phosphatidylethanolamine (bovine PE) , 
and egg phosphatidylethanolamine derived from phosphatidylcholine (egg PE(PC)) if used 
above its lamellar to hexagonal transition temperature, e.g., if used at 43. degree. C. , 
but not at 3 7. degree. C. 

Detailed Description Text (13) : 

As discussed above, in accordance with another of its aspects, the invention provides 
an assay for use in diagnosing SLE. In accordance with this aspect, a lipid-dependent 
assay, e.g., a coagulation test or a cardiolipin -dependent syphilis test, is performed 
on two samples of the patient f s plasma, one of which has been pre-incubated with an 
hexagonal phospholipid, or a mixture of hexagonal phospholipids, with lipidic 
particles, or with bilayer-f orming lysophospholipids . Since the plasma of lupus 
patients often includes anti -phospholipid antibodies (e.g., lupus anticoagulants) whose 
effects, as described above, can be neutralized by hex phase lipids, lipidic particles, 
or bilayer-f orming lysophospholipids, patients suffering from lupus and having these 
antibodies will in general give a positive result for the non-preincubated assay and a 
normal result for the preincubated sample. By looking for this combination, patients 
suffering from lupus can be identified. 

Detailed Description Text (14) : 

The lipid-dependent assays which can be used in connection with this aspect of the 
invention are the same assays for which the pre- incubation step will reduce the 
occurrence of false positives. Preferred assays are partial thromboplastin time assays 
(PTT assays) and the VDRL assay for syphilis, the PTT assays being most preferred. The 
pre -incubation of one of the patient's two plasma samples is performed using the same 
procedures and the same lipids/ lipidic particles as described above and as illustrated 
in the examples. 

Current US Cross Reference Classification (1) : 
435/7.36 

Other Reference Publication (7) : 

Sparling, P. "Diagnosis and Treatment of Syphilis " , New England Journal of Medicine, 
284, pp. 642-653, 1971. 

CLAIMS: 

6. The assay of claim 1 wherein the test sample is human plasma and the assay is a 
syphilis test. 

7. The assay of claim 6 wherein the assay is a cardiolipin -dependent syphilis test. 

13. The assay of claim 8 wherein the lipid-dependent assay is a syphilis test. 

14. The assay of claim 13 wherein the lipid-dependent assay is a cardiolipin -dependent 
syphilis test. 
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ABSTRACTED-PUB-NO: JP 57048659A 
BASIC-ABSTRACT: 

Reagent for serological diagnosis of syphilis and other diseases, is prepd. by 
sensitising kaolin with lipid-based antigen (typically Wassermann antigen) pretreated 
with Sudan Black. 

The reagent is used for rapid diagnosis of syphilis, etc. Kaolin particles sensitised 
with the antigen dyes with Sudan Black easily agglomerate by the interaction with the 
antibody, and the agglomeration can be observed without use of microscope. 
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ABSTRACTED -PUB -NO: JP 57048659A 
BASIC-ABSTRACT: 

Reagent for serological diagnosis of syphilis and other diseases, is prepd. by 
sensitising kaolin with lipid-based antigen (typically Wassermann antigen) pretreated 
with Sudan Black. 

The reagent is used for rapid diagnosis of syphilis, etc. Kaolin particles sensitised 
with the antigen dyes with Sudan Black easily agglomerate by the interaction with the 
antibody, and the agglomeration can be observed without use of microscope. 
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